In the first study, a laser shock peening (LSP) process is used to generate significant plastic deformation in 304 ASS, resulting in a high density of deformation twins, stacking faults, and dislocations in the subsurface microstructure (typically 1 mm in depth). During LSP, the laser-driven shock waves propagate in the ASS and generate a shock-induced pressure of several GPa. If the shock pressure exceeds the dynamic yield strength of ASS, it will experience an extremely high strain-rate (10 6 -10 8 s −1 ) and will be dynamically yielded. In order to understand the effect of LSP on irradiation resistance of ASS, in-situ TEM irradiation experiments have been performed on LSP-treated 304 steels at the IVEM-Tandem facility at Argonne National Laboratory. During 1 MeV Kr + irradiation, twin boundaries and dislocations in LSP-treated 304 steels were observed to serve as effective sinks for the annihilation of irradiation defects. Figure 1 shows an example of the process in which an irradiation defect cluster was interacting with a twin boundary and then gradually annihilated by it. As a result of this annihilation, the irradiation defect density in LSP-treated 304 ASS becomes much reduced compared with the untreated 304 ASS. The implication of this work is that the irradiation resistance of ASS can be improved by an LSP process that generates a high density of irradiation defect sinks such as dislocations, grain boundaries and interfaces in the near-surface microstructure.
In the second study, the micromechanics of dislocation-grain boundary interactions in irradiated ASS is investigated, which has been suggested to establish the conditions necessary for the initiation of irradiation-assisted stress corrosion cracking (IASCC).
[2] It is found that cracking susceptibility is higher at the intersection of dislocation channel and grain boundary where slip is discontinuous at the boundary. Recently studies have suggested that the slip transmission criteria, which are derived from unirradiated FCC metals, apply in irradiated FCC metals with the caveat that the importance of the resolved shear stress is increased. The resolved shear stress must be sufficient to enable propagation of dislocations through the irradiation defect field.
[3] To study the dislocation-grain boundary interaction process in irradiated ASS, in-situ TEM deformation experiments have been performed on irradiated 304 ASS samples. The samples were irradiated by Kr + to a dose of 2.25×10 18 ions m -2 , which is equivalent to 1 displacement per atom (dpa). Figure 2 shows the interaction of glissile dislocations on a slip system of
with a [101]/56° grain boundary. These dislocations pile up on this grain boundary ( Figure   2a ), but the slip transmission did not occur. No outgoing dislocations were observed to emit from this grain boundary into the neighboring grain (Figure 2b ). This is explained as that the conditions favorable for slip transmission are not satisfied. Due to the presence of irradiation damage, the local resolved shear stress was not sufficient to enable emission of dislocations from the grain boundary. 
